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1. llesu u 3212494 AU CIUILIHHBI

[ens n3ydeHus] TUCIMIUIAHEL: - JOPMUPOBAHKUE CHCTEMBI TPO(PECCUOHAIBHBIX 3HAHUN U
MIPAKTUYECKUX HABBIKOB UCIOJIb30BAHUSA COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN
MPOEKTUPOBAHUS U pa3pabOTKHU CIOXKHBIX KOHCTPYKIIMI B paMKaX aBTOMaTU3UPOBAHHBIX
xomruiekcoB CAJ[-CAM-CAE; penieHue 3aj1a4 MEXaHUKU TBEPJIOTO Tena (MPUMEHUTETBHO
K MH)XCHEPHOMY aHaJIM3y KOHCTPYKIUMA JIA) ¢ MOMOIIBIO METOAa KOHEUHBIX DJIEMEHTOB.
3agaun U3y4eHUs JUCHUIUIMHBL: - OCBOCHUE 3HAHUN U HABBIKOB MCIIOJIb30BAHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI METOla KOHEYHBIX 3JIEMEHTOB MPU
MPOEKTUPOBAHUM KOHCTPYKIUM JIA.

Kparkoe cogepkanue TUCHMIIIMHBI

Brinonnenne nHxeHepHbIX pacu€ToB B nporpamMmHoi cpene MathCad (MathLab) npu
IPOEKTUPOBAHUU KOHCTPYKIMH JIA. MarpuuHblii METO/ IEPEMELIEHUI B PELIEHUH 3a1a4
CTaTUKU KOHCTPYKUIHNA. MeTO KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTPYKIIMIA.
Koneunble 351eMEHTHI AJ11 MOJEIUPOBaHUA JedopMaliil CUJIOBBIX KOHCTpYKLuH JIA.
KoHeuHbIe 371EMEHTHI U1l MOJEIUPOBAaHUS CPEAbl U KOHTAKTHBIX B3aUMOJECHCTBUN
koHcTpyKuuid JIA CooTHONIEHUST METOJ]a KOHEYHBIX JIEMEHTOB B 33/1a4aX JUHAMUKH.
Oco0eHHOCTH MPAKTUYECKUX PACUETOB MPU MPOEKTUPOBAHUN KOHCTpYKuuii JIA ¢
MCITOJIb30BAHMMEM ITPOTPAMMHBIX KOMIIJIEKCOB KOHEYHO-2JIEMEHTHOTO aHAJIN3A.
BrinonHeHne npoeKTUPOBOYHBIX U MIPOYHOCTHBIX PACYETOB XapAKTEPUCTUK KOHCTPYKLIAN
JIA ¢ moOMOIIBIO0 COBPEMEHHBIX KOHEYHO-JIEMEHTHBIX IPOTPAMMHBIX KOMIUIEKCOB Nastran
U Ansys

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HAeT: COBPEMEHHBIE METO/IbI IPOBEIEHUS PacueTOB
A9POAMHAMUYECKUX, TPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-LICHTPOBOYHBIX, THEPLIUOHHBIX U APYIUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALlMOHHOM U PAKETHOW TEXHUKHU

'YMeeT: IPUMEHSTh COBPEMEHHBIE CUCTEMBI
ABTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHHUS IIPU
pacdeTe a3pOJNHAMHYECKUX, IPOYHOCTHBIX,
PKECTKOCTHBIX, MaCCOBO-LICHTPOBOYHBIX,
WHEPLUOHHBIX U IPYTUX TEXHUYECKUX
XapaKTEPUCTUK KOHCTPYKLWUM aBUALIMOHHOU U
PaKETHON TEXHUKHU

lMeeT MpakTUYeCKUN OIIBIT: IPOBEACHUS PACYETOB
110 OIPEACIICHUIO a3POIUHAMUYECKHUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
[IEHTPOBOYHBIX, UHEPLIMOHHBIX U IPYTUX
TEXHUYECKHUX XapaKTEPUCTUK KOHCTPYKIIUM
ABUAIMOHHOM U PAKETHOW TEXHUKHU

[TK-1 Crtoco6eH npoBOANUTE TEXHUIECKOE
IIPOEKTUPOBAHUE U CO3JIaHUE U3/AEIUN PAKETHOU U
PAKETHO-KOCMUYECKOM TEXHUKH C HCIIOIb30BAHUEM
TBEPAOTEIBHOTO KOMIIBIOTEPHOIO MOJIEIIMPOBAHMSI B
COOTBETCTBHUE C €IMHON CUCTEMON KOHCTPYKTOPCKOMN
JOKYMEHTAIUH U Ha 0a3e COBPEMEHHBIX
IIPOTrPaMMHBIX KOMIUIEKCOB

3. Mecro nucuuninubl B ctpykrype OII BO

| HepequL NpCAICCTBYIONUX OUCHUITINH, | HepequL MNocCJacaAyromunx TMCHUIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

@J1.02 KonctpyupoBaHue 1 U300peTaTenbCTBO,
1.®.02 YeTpoicTBO J€TaTeNbHBIX alnaparos,
1.®.01 McnonHuTENnpHBIE yCTPOICTBA JIETATEIBHBIX
anmnapaTos,

[Ipon3BoACTBEHHAs MpaKTHKa (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

1.®.11 WcnprTanus eTaTenbHbIX anmnaparos,
1.®.10 IIpoexTupoBaHue U3AEIUN pakeTHO-
KOCMHUYECKON TEXHUKHU U3 KOMIO3UTHBIX
MaTepuaioB

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.®.01 McnonHuTenpHbIE yCTPOICTBA JETATEIBHBIX
anmnaparoB

3HAeT: MPUHIIUIIBI PAOOThI UCTIOTHUTEIBHBIX
YCTPOUCTB JIETaTEILHBIMH arlapaTaMu:
0e3peIyKTOPHYIO U PEIYKTOPHYIO CUCTEMBI
HaJTyBa; CTATUYECKUE U JTUHAMUYECKHE
XapaKTePUCTUKU CUCTEMBI: TPYyOOIIPOBOA, EMKOCTb,
JKUKIIEp. YMEET: ONPENENsTh CTAaTUHIECKUE U
JTMHAMUYECKUE XaPAKTEPUCTUKU UCTIOTHUTEIbHBIX
YCTPOMCTB JIETaTeNIbHBIX anmnaparos Mmeer
MPaKTUYECKUI OIBIT: pacyeTa MHEBMOTUAPOCUCTEM
TIeTaTebHBIX anmnaparoB: THAPOCONPOTUBICHUN B
KOPOTKHX TPyOOIPOBOJAX, THIPABINYECKUX
[pacyeToOB MPOTOYHON YACTH OOPATHOIO KJIallaHa U
MUPOKJIANaHa U JPYTUX 3JIEMEHTOB

®J1.02 KoHCcTpyrpoBaHHE U H300PETATEIILCTBO

3HaeT: OCHOBHBIC 3aKOHBI SBOIIOINHM TEXHUYECKHUX
CHUCTEM; OCHOBHBIC UCTOYHUKU MHPOPMAIIHH IS
MPUHATHUS TEXHUYECKUX PEIICHUI; MOIXO0AbI U
METObI COBPEMEHHOW TEOPUHU PELICHHUS
M300peTaTeNbCKUX 3a1a4 YMEET: IPUMEHSTh
OCHOBHBIC 3aKOHBI DBOJIIOIINH TEXHUYCCKHX CHCTEM
K aHaJIM3y TCHJICHIIMN pa3BUTHS PAKETHON TEXHUKH;
OLIEHHUBATh MOJIHOTY U JIOCTOBEPHOCTH MOIY4aeMOM
nHOOPMAITUH IJIs TPUHATHS TEXHUYECKUX PEIICHUN
MmeeT MpakTU4EeCKUI ONBIT: BBISBIICHUS
MPOTUBOPEUMI B KOHCTPYKIIMH U PEIICHUE 3a/1a4 110
WX YCTPAHEHHUIO C UCIIOJIB30BaHUEM METOJIOB TEOPUHU
pEIICHUS U300peTaTeIbCKUX 3a1a4

1.®.02 YeTpolcTBO JIeTaTEeNbHBIX allapaToB

3HaeT: KiIaccuUKaIUIo JeTajaei 1 MEXaHU3MOB
JICTATCIIbHBIX annapaTOB; OCHOBHBIC TpC6OBaHI/I$I K
neTassM, y3jJaM U MEXaHU3MaM JIeTaTelIbHBIX
anmnaparos; OOLIMe MPUHIUIIBI U [TPaBUIIA
KOHCTPYHUPOBAHHUS JICTAICH U y3JI0B MEXaHU3MOB
JICTATCIIbHBIX annapaTOB, I/IHCTPYMGHTLI 1 METOAbI
YIIPABJICHHS BPEMEHEM IIPH BBITIOTHEHUH
KOHerTHLIX 3ajJa4, HpOGKTOB, HpI/I JOCTUKCHUN
[MOCTaBJIEHHBIX IIeJIeli; YMeeT: 000CHOBBIBATH
BHIOOP YCTPOMCTB B U3/ACTHIX PAKETHO-
KOCMUYECKON TEXHUKH; TIPOBOIHUTH
KOHCTPYUPOBAHUE IETAJICH U y3JI0B MEXaHU3MOB
JIeTaTeIBHBIX aMapaToB C UCIOIb30BAHHEM
CHUCTEMHOT0 TIOAXO/a, PelIaTh 3aa4l COOCTBEHHOTO
JTMYHOCTHOTO U TPO(heCcCHOHATBLHOTO Pa3BUTHS,




OIPEAEIATH U PEATN30BbIBaTh IPUOPUTETHI
COBEPILIEHCTBOBAaHUSICOOCTBEHHOM J1€ATEILHOCTH
lMeeT MpakTUYEeCKUN OIIBIT: pacdyeTa apaMeTpoB
NIeTaJICd U y3JI0B MEXaHU3MOB JIETATENbHBIX
anrmaparoB; pa3padOTKU pabounX U COOPOUHBIX
UepTEeXKEN JeTalIe U Y3JI0B MEXaHU3MOB
JleTaTeIbHBIX aNapaToB, YIPABIECHUS CBOEH
[103HABATEIbHOU JESATEIIBHOCTBIO U €€
COBEPILECHCTBOBAHUS HA OCHOBE CAMOOLIEHKHU

[Ipou3BoACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (6 cemecTp)

3HaeT: MEeTOoIbI U IpoLecchl cOopa, nepeaay,
00paboOTKU M HaKOIUIeHUsI HHGOpMAINK; Iepeaadyn U
00paboTKH MHPOPMAITHH C TTIOMOIIBIO KOMIIBIOTEPA,
NPUKJIAIHBIE KOMIIBIOTEPHBIE IIPOTPaMMHBIE
KOMIUIEKCHI JJIsl CO3ZIaHUsI PAKETHON M PaKeTHO-
KOCMUYECKON TEXHUKH YMEET: UCIIOJIb30BATh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
MPOTPaMMHOTO 00ECTICUSHHS JJIs1 PEIICHUS 3319
00paboTku MHPOpMAIK B IPOQeCcCHOHATEHON
NesITeTLHOCTH, TPUMEHSTH TPOTPAaMMHEBIE CPEICTBA
U1 MTHTEJUIEKTYaIbHOM 00paboTKH MOTydYeHUs
NTAHHBIX ¥ TU(GPOBOTO MOICTHPOBAHUS ITyTEH UX
IPUMEHEHNUs IpU TpoeKTUupoBaHuu nuzaenuid PKT
MMeeT npakTUYeCKUil OMbIT: paboTHI C
NPUKJIAJHBIMUA TPOTPAMMHBIMU CPEICTBAMH 0OIIETO
U CIICIIUAIEHOTO Ha3HAYEHUSsI, paboTHI ¢
pOTrpaMMHBIMU CPEACTBAMU JUIsl HU(PPOBOTO
MozaenupoBanus naennit PKT

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mast Tpy10€eMKOCTh TUCHIHUILUIMHBI cOCTaBIsgeT 6 3.€., 216 4., 110,75 4.

KOHTAKTHOU PabOThI

Pacrnipenenenue no cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 32 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 64 32 32
JlabGopatopusbie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[ToaroroBka K sK3aMeHy 51,5 0 51.5
[TonroroBka k 3a4eTy 53,75 53.75 0
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 14,75 6,25 8,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4er JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI

| Ne | HaumenoBanue pa3aenoB AUCHUTUIMHBI | O06neM ayaIUTOPHBIX




paznena 3aHATHUH 110 BUJIaM B
yacax
Bcero |JI| 113 | JIP
1 |[Taker nmporpamm MathCad 11 BeIOSTHEHNS MH)KEHEPHBIX PacyeToB 10 6| 4 0
MarpuuHasi GopMyIHpPOBKa COOTHOIIEHUH TEOPUH YIPYTOCTH U
2 |CTpOMTENHbHOM MEXaHHMKH JIETATENbHBIX ammapaTtoB. Meron 10 6| 4 0
[epeMeIICHUN
3 |MeTox KOHEUHBIX 2IIEMEHTOB B MEXaHUKE KOHCTpyKuui JIA 10 6| 4 0
4 KoHeuHble 37IeMEHTHI [J11 MOAETIMPOBaHuUs 1ehopMaluii CHIIOBBIX 2 6l 161 o
KOHCTpYKIMit JIA.
5 KoHeuHblIe 371EMEHTBI AJI1 MOJECIUPOBAHUS CPEZIbl U KOHTAKTHBIX 12 4l g 0
B3aUMOJICUCTBUN KOHCTPYKIMI JIA
6  [MeToa KOHEUHBIX DJIEMEHTOB B 33JjaUaX JHHAMHAKHU 20 4| 16 0
Oco0eHHOCTH MPaKTUUYECKUX PACUETOB MPH MOEKTUPOBAHNUN CHIIOBBIX
7 |pneMeHTOB KOHCTpYKIMiil JIA ¢ Mcnonbp30BaHNNEM IPOTPaMMHBIX 12 o120
KOMITJIEKCOB KOHEYHO-JIEMEHTHOTO aHaJIM3a
5.1. Jlekuun
Ne Ne Kon-
HanmenoBaHMe nM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
1 1 |[Taker nporpamm MathCad 11 BEIOTHEHNS MH)KEHEPHBIX PacyeToB 6
) ’ MarpuuHast GopMyIHPOBKA COOTHOIIEHUI TEOPUH YIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIeTaTeIbHbIX anmnaparoB. MeTos nepememeHuit
3 3 |MeTon KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 6
4 4 KoHeuHbIe 37IeMEHTHI 711 MOICTHPOBaHUS 1ehopMaIvii CHIIOBBIX KOHCTPYKIHA 6
JTA.
5 5 KoHeuHble 37IEMEHTBI AJ11 MOJCIUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJCHCTBHIA 4
KOHCTpYKIMi JIA
MeTos KOHEUHBIX 2JIEMEHTOB B 3a7adaxX JUHAMHUKHU 4
5.2. IlpakTHyecKkne 3aHATHSA, CEMUHAPBI
Ne Ne Koz-
HaumeHoBaHMe WM KpaTKOe COAEpKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
3aHATHA|pa3IeNa)
4acoB
Vcnionb30BaHuE MPOrpaMMHO-BbIUKCINTENBbHOTO KoMITiekca MathCad npu
1 1  |BBINOJIHEHMH MH)XXEHEPHBIX pacuyeToB. PelieHne cucTeM IMHEWHBIX U HEIMHENHBIX | 2
anreOpandeckrux ypaBHEHHH.
Oco0eHHOCTH UCIIOIb30BAaHUS POTPaMMHO-BBIUUCIUTEILHOTO KOMILJIEKCA
2 1  [MathCad npu BBIIOJHEHUH HHKEHEPHBIX pacueToB. @OpMUPOBaHHE MAaTPUUHBIX 2
YPaBHEHHUI C UCITOJIb30BAaHUEM NOAMATPHL. BBINOIHEHNE MAaTPUYHBIX ONEpALUi
MeTo1 KOHEUHBIX NIEMEHTOB B MEXaHUKE KOHCTPYKIUi. KpaTkas Xxapakrepuctuka
34 2 |COBPEMEHHBIX IPOrPAMMHBIX AKETOB, PEAU3YIOLIMX METO/ KOHEUHBIX 4
SJIEMEHTOB
Oco0EeHOCTH COBPEMEHHBIX MPOTPAMMHBIX MTAKETOB, PEATU3YIOIIUX METO/
5 3 |KOHEYHBIX IEMEHTOB. [IpuMeEpHI BBINTOIIHEHNS HH)KEHEPHOTO aHAJIN3A ITPU 2
[IPOEKTUPOBAHUN KOHCTpyLuii JIA
KoHeuHbIe 37IEMEHTHI 11 MOAETHPOBaHUs AehopMalvii CHIIOBBIX KOHCTPYKIIUI
6 3 [JIA. Pacuer xapakTepHUCTUK J1Ie(OpMUPOBAHNS KOHCTPYKIIUH METOJIOM KOHEUHBIX 2

HJIEMEHTOB C ITOMOIIbIO IOrpaMMHOTO naxkera Ansys (Nastran)




MozenupoBaHue 3J€MEHTOB KOHCTPYKIMii JIA ¢ ncronb30BaHneM INIOCKUX U
MMPOCTPAHCTBEHHBIX KOHEUHBIX 2JIEMEHTOB (IIaCTHHA, 000JI0YKA, TUCK).
OCOoOEHHOCTH 3aKPETICHHS MOJICNTU. CUJIOBOE U TEIUIOBOE BO3/ICHCTBHE.

MozenupoBaHue C UCIIOJIb30BAHNEM OJJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX
KOHEYHBIX 3JIEMEHTOB (CTEp>KEHb, IIaCTHHA, 000JI04Ka, JUCK, MaccuB). Pemienue
3a/1a4 HETMHEWHOTO NnedopMupoBaHus KOHCTpYKIuid. [Toteps Hecymeit
CHOCOOHOCTH MPH CKUMAIOIINX HAMPSIKEHUSIX U YIIPYTo- IJIaCTHYECKOM
nepOPMHUPOBAHUH.

Permenwne 3a1a4 HelMMHEWHOTO NeopMupoBanus KOHCTpYKIuii. [Toteps Hecymei
CIIOCOOHOCTH MPHU CKUMAIOIIUX HAMPSHKEHUAX U YIIPYTO- MIACTHIECKUX
nepopManusx.

10

PacuérHble Mozieny n3ruda CTepKHs M JOKaJIbHOTO Je(OPMHUPOBAHUS
TOHKOCTEHHBIX 3JIEMEHTOB €ro cedeHus. [loreps ycToitunBoCcTH B 0011I€H U
MecTHOM GopMe. CpaBHEHHE KPUTHUECKUX 3HAUEHUH CKUMAIOLIEH Harpy3oK ¢
[10Jly4YEHHBIMH B PE3yJIbTaTe AaHAIMTUYECKOTO pacyera 1 aHaimza MKO

11

Permenwne 3a1a4 HeMMHEWHOTO ehopMupoBaHus KOHCTPYKIuii. [Toteps Hecymei
CHOCOOHOCTH MPH CKUMAIOIINX HAMPSIKEHUSIX, YIIPYTO- MJIACTHYECKOE
nedopmupoBanme. CpaBHEHNE KPUTHUECKHUX 3HAYCHUIN CKUMAIOIEH Harpy30K,
[MOJYYECHHBIX B pe3yJIbTaTe aHAIMTUYECKOTO pacueTa, aHainuza MKD B ninHeliHON 1
HEJIMHEIHOM MOCTAaHOBKE M UCTIBITAHUN CTEPKHEH TOHKOCTEHHOTO MPOUIIs

12

KoHeuHbIC 2IIEMEHTBI AJId MOACTIUPOBAHUSA CPEABI U KOHTAKTHBIX BSaHMOHCﬁCTBHﬁ
KOHCTp}IKHI/Iﬁ JIA. KoHeuHble 2J1€MEHTHI AT MOACIIMPOBAHUA KOHTAKTHBIX
BSaHMOHCﬁCTBHﬁ Pa3JINYHBIX TUIIOB.

13

3anaua I'epia. AHanmmTHueckoe penieHne u pemenue MKO.

14

MOI[GJ'II/IpOBaHI/Ie KOHTAKTHBIX B3aHMOHeﬁCTBHﬁ Pa3JINIHbIX THUIIOB.

15

MeTo/ KOHEYHBIX JIEMEHTOB B 33/1a4aX AWHAMUKU. OnpeseneHne cOOCTBEHHBIX
¢dopm 1 yacToT Kosebanuit koHcTpykunu MKD B Ansys

16,17

MozenupoBaHue TMHaAMUYECKOTO BO3AECUCTBHS yJapHUKA HA KOHCTPYKIIHIO.
Onpenenenre BIMSHAS HACTPOEK pacue€THOM MOJIEN Ha apaMeTphbl COCTOSHUS
KOHCTPYKIIHH.

18,19

JIMHaMUYeCcKHe MO IeMEHTOB KOHCTpykimu JIA. dopmupoBaHue
CMEIIaHHOM, 0aI0uH0-000I0ueYHON Moienn KOHCTpyKimH JIA. Odopmiienne
oT4€Ta MO pe3yabTaTaM UCCIIECAOBAaHHUN U peIIeHuUs 3a/1a4 UHIMBUAYaIbHOTO
3ananus B coorBeTcTBUM ¢ [OCTamu Ha opopmiieHHe HayYHO- TEXHUYECKUX

OTYETOB.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Cnucok urepaTypsl (C yKa3aHHEM
IMogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

[ToaroroBka K sK3aMeHY

Uepnsisckuil A.O. [IpuMenenue metona
KOHEUHBIX JIEMEHTOB B 33/1a4ax pacyeTa Ha
NpOoYHOCTh. / YueGHOoe mocodue -
Uensounck, 2000. - 90 c.

51,5

Uepnssckuii A.O. [IpuMenenue Mmetoaa

HOI[FOTOBK& K 3a4CTy KOHCYHBIX 3JICMCHTOB B 3a/la4aX pacucTa Ha 7

MPOYHOCTH. / YueOHoe mocodue -

53,75




[Uensburck, 2000. - 90 c. | |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ha3zsauue Y m-

Ne | Ce- Bun Makc. THIBA-

KOHTpOJIbHOTO|[Bec [Topsimok HavYwcIeHUs: 6aITOB

KM{mecTp| koHTpOIs oam eTCA B
MEpOTIPHSITHS A

20 6aJIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
[OJTHOM 00BbEeMeE, CIaHO BOBpPEMSI.

14 6ann0B - 3a7jaHKE BHIIOJHEHO BEPHO, B
1 | 20 [semomHOM 0OBEME, CIAHO BOBPEMSI. 3aueT
7 6asIoB - 3aJJaHUE BBIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C ONO3JaHHEM.
0 6anoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

Texyuwmit | KonTponsHoe
KOHTPOJIb 3aganue 1

20 6aJIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
[IOJTHOM 00BbEMeE, CIaHO BOBpPEMSI.

14 6ann0B - 3a7jaHKE BHIIOJHEHO BEPHO, B
1 | 20 |genomHOM 0OBEME, CIAHO BOBPEMSI. 3aueT
7 6aIoB - 3aJJaHUE BBIIIOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C OIO3JaHHEM.
0 6anIoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

Texymmit | KonTponsHoe
KOHTPOJIb 3aaHue 2

20 6asuIoB - 3a7jaHKE BBHIIIOJIHEHO BEPHO, B
MOJITHOM 00BEME, CTAHO BOBPEMSI.

14 6anyoB - 3a7aHKe BHITIOTHEHO BEPHO, B
2 | 20 [HenmomHOM 00BEME, CIAHO BOBPEMSI. 3aueT
7 GaIoB - 3a/JaHUE BBIIIOJIHEHO BEPHO, B
HEMoJHOM 00beMe, CJaHO C OMO3JaHUEM.
0 GamoB - 3a/1laHUE BBITOJIHEHO HEBEPHO.

Texymmii | KontponsHOe
KOHTPOJIb 3ajaHue 3

[IpomexyTouHas arTecTanus BKIOYAET B
ce0s nmucbMeHHbIN onpoc. KoHnTponbHoe
MEPOIPHUATHE TPOMEKYTOUHOU aTTECTALIUH
[IPOBOJATCA BO BpeMs clauu 3aueta. [lpu
OLICHWBAaHUU PE3YJITATOB MEPOIPUSITHS
MCIIOJIB3YETCsl OaNIbHO-PEHTHHIOBAsE CUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB yUeOHOM
NesATEeTLHOCTH 00yJaromuxcs (yTBepKIeHa
npuka3zoM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBareto nNpeaoCTaBiseTcs IPaBo
3aaBaTh OOy4alOUIMMCS JOMOTHUTENbHbIE
BOIPOCHI B paMKax MPOTrpaMMBbl JTUCHUTUIHHBI.
[InceMeHnHBIN onpoc U3 2 BonpocoBs. Bpewms,
OTBEICHHOE Ha onpoc -40 MUHYT.
[IpaBHIIBHBII OTBET Ha BOIPOC COOTBETCTBYET
20 6amam. YacTUYHO MpaBWIIbHBIN OTBET
cootBercTByeT 10 6ayuiam. HenmpaBuibHbIi
OTBET Ha BOIIPOC COOTBETCTBYET () OalIoB.

IIpome-
4 7 KyTOUHAS 3auer - | 40
arrecTanus

3a4CT




MakcuManbHOE KOJTruecTBO 6amioB — 40.
MaxkcuMmanbHOE KOJTMYeCTBO OAIIIOB 3a
IpOMEXYyTOUHYI0 arTecTanuio — 40. Becosoii
K0X(OUITMEHT MEPOTTPUATHS - 2.

OtnnuHo: Bennunza peiitunra
oOyuaromierocs mo nucturuinae 85...100%.
Xopormo: BennunHa peiftunra o0ydaromerocs
o qucoumanae 75...84 %.
YoBIETBOPUTENBHO: Benmnunna pelituara
oOyuaromierocst mo qucuurinae 60...74 %
HeynosnerBopurenbHo: BenmnunHa peiTuara
oOyuaromierocs o aucuuruinae 0...59 %.

Texymmii
KOHTPOJIb

KonTponsHoe
3aganue 4

20

20 6aJIoB - 3aJJaHKE BBHIIIOJHEHO BEPHO, B
MOJTHOM 00BbeMe, CIaHO BOBpEMSI.

14 6an0B - 3a7jaHKe BHIIIOJHEHO BEPHO, B
HETIOJIHOM 00beMe, CTaHO BOBPEMS.

7 6aIoB - 3aJaHKE BBINOJIHEHO BEPHO, B
HETIOJTHOM 00beME, CIaHO C ONO3/1aHHEM.
0 6aIoB - 3aJaHKE BBIIOJHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KonTponsHoe
3agaHue 5

20

20 6aioB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
[OJTHOM 00BbeMe, CIaHO BOBpEMSI.

14 6an0B - 3a7jaHKE BHIIIOJHEHO BEPHO, B
HETOJIHOM 00beMe, CTaHO BOBPEMS.

7 6aJI0B - 3aJJaHNE BHINOJIHEHO BEPHO, B
HETOJIHOM 00beMe, CJIaHO C OMO3JaHHEM.
0 6anoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

OK3aMCH|

Texymni
KOHTPOJIb

KontponrsHOe
3a1anue 6

20

20 6aIoB - 3aJJaHUE BBIIIOJHEHO BEPHO, B
MOJTHOM 00BbEeMe, CZITAaHO BOBPEMSI.

14 6annoB - 3a7jaHKE BHIIOJHEHO BEPHO, B
HETIOJTHOM 00beMe, C1TaHO BOBpEMSI.

7 6ajIoB - 3aJJaHUE BBHINOJIHEHO BEPHO, B
HETIOJTHOM 00beMe, C/IaHO C OTI03/1aHHEM.
0 6aIoB - 3a/JaHUE BBIITOJIHEHO HEBEPHO.

OK3aMCH

ITpome-
KyTOUHast
arrecranus

DK3aMeH

40

[IpomexyTouHast aTTecTalysl BKIIOYAET B
ce0st muchMeHHbIH onpoc. KoHTponbHOE
MEpPOTPUSATHE TPOMEKYTOUHOH aTTeCTalluu
[IPOBOJATCS BO BpeMs cjauu sk3ameHa. [lpu
OLIEHUBAHUU PE3yJIbTATOB MEPOTIPHUSITHUS
MCIIONB3YyeTCsl OaNTbHO-PEUTHHIOBAs CUCTEMA
OLIEHUBAHUS PE3yJIbTaTOB yUeOHOM
NesATEeTLHOCTH 00yJaromuxcs (yTBepKaeHa
npuka3zoM pexropa ot 24.05.2019 . Ne 179).
[IpenonaBareto npeaoCTaBIseTCs IPaBo
3a1aBaTh OOY4aIOUIMMCS JOTOTHUTEIbHbIC
BOIPOCHI B paMKax NMPOTrpaMMBbl IUCHUTUIHHBIL.
[IuceMeHHBIN onpoc U3 2 BonpocoB. Bpewms,
OTBEJIEHHOE Ha onpoc -40 MUHYT.
[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
20 6amram. YacTHYHO MTPaBUIBHBIN OTBET
cootBercTByeT 10 6aymiam. HempaBusbHbIi
OTBET Ha BOIPOC cooTBeTcTBYET () GaoB.
MakcuManbHOE KOJTuecTBO 6amioB — 40.
MaxkcuMmanbHOE KOJTMYECTBO OAIIIOB 3a
IpOMEXyTOUHYI0 arTecTanuio — 40. Becosoii
kodhureHT MmeponpusaTus - 3. OTIMYHO:
BennuuHa peiituHra odyJaronierocs mno

OK3aMCH




0...59 %.

nucturuinHe 85...100%. Xopomo: Bennunna
pelTHHTa 00yJaromerocst Mo AUCIUIUINHE
75...84 %. YnosneTBopuTeNnbHO: Bennunna
pelTHHra 00yJaromerocst Mo AUCIUIUINHE
60...74 % HeynosnersopurensHo: Bennunna
pelTHHra 00yJaromerocst Mo AUCIUIUINHE

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Tpouenypa nposeneHus

Kpurepuu
OLCHHUBAHUA

3a4eT

[TpomesxyTouHas aTTecTalus BKIOYAET B C€0s MMCbMEHHBIH
onpoc. KoHTponbHOE MeponpUsITHE TPOMEKYTOUHON aTTeCTAllUN
MIPOBOJISATCS BO BpeMs clauu 3aueTa. [Ipu olleHnBaHUU pe3ynbTaToB

MEPOTIPUATHSI UCTIONB3YETCSl OAITbHO-PEUTUHTOBAs CUCTEMaA
OIICHUBAHUS PE3YyNIbTATOB yUeOHO! AeSITeNTbHOCTH 00yJaronuXCcs
(yTBeprkeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
[IpenonaBarento mpeaocTaBIsSeTCS MPaBo 3a7aBaTh 00yUYaIOITUMCS
JIOTIOJTHUTEIBHBIE BOIIPOCHI B paMKaX MPOrpaMMbl TUCIUILIAHEI.
[TruceMenHsIit onpoc U3 2 BOmpocoB. Bpems, oTBeicHHOE Ha OIPOC

-40 munyT. [IpaBUiIbHBIN OTBET Ha BOIIPOC COOTBETCTBYET 20

OayaM. YacTHYHO MpaBHIIBHBIA OTBET COOTBETCTBYET 10 Oanmam.
HenpaBuiibHbIM OTBET Ha BOIPOC COOTBETCTBYET () OasLIoB.
MaxkcumanbHoe KoiandecTBo 6amioB — 40. MakcumanbHOe
KOJIMYECTBO OAIIOB 32 MPOMEKYTOUHYIO aTTecTanuto — 40.

Becogoii koadpumueHT mepornpusatus - 2. Ommuno: BennunHa
peiituHra odyyvatomierocs rno aucuuiuinge 85...100%. Xoporo:
Benmnuuna peiituara 00y4Jaromerocs o auciurumae 75...84 %.
VYnosnersopurenbHo: Bennunna peiiTHra o0ydaromerocs 1no
nucuuruinHe 60...74 % HeynoBineTtBoputenbHo: Bennunna
peittunra oOyvaromerocs o gucturinae 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonosxeHus

OK3aMCH

[TpoMmexyTouHas aTTecTalys BKIOYAeT B Ce0sl MIChMEHHBIH
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTecTaluu
IPOBOAATCS BO BpeMs cla4uu sk3aMeHa. [Ipu onenuBanuu
PE3yIbTaTOB MEPOIIPUATHS UCIIONIb3YyeTCs OaTUIbHO-PEUTHHTOBAS
cucTeMa OI[CHUBAHUS PE3yIbTaTOB YUeOHOH 1eATeIbHOCTH
oOyuarommxcs (yTBepKaeHa mprukazom pektopa ot 24.05.2019 1. Ne
179). IlpenonaBarento NpeAOCTaBISIETCS IPaBO 3aaBaTh
o0yyYaronmMcst TOTOJHUTEIbHbIE BOMPOCHI B paMKaX IMPOrpaMMBbl
quctuiuinHel. [TuceMenHslit onpoc U3 2 Bonpocos. Bpewms,
oTBeZiIeHHOE Ha onpoc -40 munyT. [TpaBUIIbHBIN OTBET HA BOITPOC
cootBeTcTBYeT 20 OayuiaM. YacTUUHO NpaBUIIbHBINA OTBET
cootBeTcTBYeT 10 6amram. HempaBuiIbHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 0 OanmmoB. MakcuMaiabHOE Kon4yecTBO OamioB — 40.

MaxkcumanbHOE KOJTMYECTBO OAIIIOB 3a MPOMEKYTOUHYIO
arrecranuto — 40. BecoBoii ko dunment meponpustus - 3.
Omnmruno: Benmnunna pedTiHra 00y4aronierocs mo JUCIHUILINHE
85...100%. Xoporo: Bennunna peiiTHHra 00y4aromerocs mo
nucuuruinae 75...84 %. YnosnerBoputenbHO: BennunHa pedTuHra
oOyuyarorerocs mo aucuurinae 60...74 % HeynoBneTBOpUTENbHO:

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

Benmnuuna pelitunra obyvaromierocs mo guciumiaae 0...59 %.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB




Komnerennun Pesynbrarsl 00yueHus

3HAEeT: COBPEMEHHBIE METO/IbI IPOBEJICHUS PACUETOB a3POJUHAMUYECKUX,
[MPOYHOCTHBIX, JKECTKOCTHBIX, MaCCOBO-LIEHTPOBOYHbBIX, HHEPLIUOHHBIX U IARRAENE
IPYTUX TEXHUYECKUX XAPAKTEPUCTUK KOHCTPYKIIUMA aBUAIITMOHHON U
PAKETHON TEXHUKHU

[1K-1

'YMeeT: IMPUMCHSATH COBPEMCHHBIC CUCTEMbI ABTOMATU3UPOBAHHOI'O
IMPOCKTUPOBAHUA MPU PACUCTC adPOJUHAMHUYCCKUX, IPOYHOCTHBIX,

[1K-1 YKECTKOCTHBIX, MaCCOBO-LIEHTPOBOYHBIX, UHEPLIMOHHBIX U JPYIUX HHAHHH
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKINK aBUAIIMOHHON U PAKETHOU
TEXHUKU

MMeeT NpakTUYECKUH OIBIT: IPOBEACHMS PACYETOB 10 OIPEAEICHUIO
a’POAMHAMUYECKHX, IPOYHOCTHBIX, JKECTKOCTHBIX, MAaCCOBO-LIEHTPOBOYHBIX, AL

[1K-1 o
HHCPLIUOHHBIX U APYTUX TEXHUUCCKUX XAPAKTCPUCTUK KOHCTPYKIUU

ABHALIMOHHOM Y PAKETHOU TEXHUKHU
TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAA TUMepamypa:
1. bacoB K. A. ANSYS : cnpas. mons3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : ni.
2.  Kamnyn A. b. Ansys B pykax HHxeHepa : mpakT. pyk. / A. b. Kamnys,
E. M. Mopo3os, M. A. Ondepsea ; mpeauci. A. C. lllanckoro. - U3a. crep.. - M. :
URSS : IMBPOKOM, 2014. - 269 c. : un.

6) OononHumenbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:

1. 1. Maremarnueckoe MOJEIHpPOBaHUE: exeMec. )KypH. / Poc. akan. Hayk,
Otn-uue mat. Hayk, MH-T mat. MmonenupoBanusi PAH

2. 2. Kocmuyeckwue uccieaoBanus : Hayd. KypH. / Poc. akan. Hayk,
[Ipe3nnnym PAH

3. 3. BecTtHuk aBuanuu u KOCMOHaBTHKH : Becepoc. aspokocu. KypH. /
3A0 "Uzn. nom um. C. CKpbIHHUKOBA

4. 4. ABuanaHopama : )XypH. aBuail.-kocM. komiuiekca/ OOO "Beicokue
TEXHOJIOTHUH ¥ MHHOBAIUN"

5. 5.Tloner: Auanus. Pakernas texuuka. KocMonaptuka: OO01iepoc.
Hay4.-TexH. )XypH. / U31-Bo "Maiu-noctpoenue”

6. 6. Aspoxkocmuueckuii Kypbep / 3A0O "Uznart. nom "Co3Be3aue-4"

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. Yepnsasckuii A.O. [IpuMeHeHrEe METO/1a KOHEYHBIX AIEMEHTOB B
3a/la4ax pacuera Ha MPOYHOCTh. / YueOHoe mocobue - Yensouuck, 2000. - 90 c.
2. BapuaHTbl KOHTPOJIBHBIX 3aJaHUN

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Brn peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATYPHI AIIEKTPOHHOM
dbopme
Ky3emuH, A. M. Pacuét Hanpsix€HHO-1eOpMUPOBAHHOTO
COCTOSTHUSI 00O0JIOYKH KaMEPhI CTOPaHUs paKeTHOTO
neurateis B cpene ANSYS : yue6HOe mocobue / A. M.
Mertoauueckue SEC Ky3emun, A. U. Mycretikuc. — Cankrt-IletepOypr : BI'TY
1 HocoOus I I "Boenmex" um. JI.dD. Yctunora, 2017. — 25 c. — ISBN 978-
CaMOCTOSATEIIbHOM A 5-906920-66-9. — Texkct : anekTpoHHbIH // JIaHb :
Jlanb
paboThI CTy/IEHTa QIIeKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/121847 (nata obpareHus:
08.05.2025). — Pexxum moctyna: 1yist aBTOPH3.
[10J1b30BaTEIICH.
[TaBnoB, A. C. Pemenue 3a1a4 MEXaHUKHU A€(POPMHUPYEMOTO
TBEp0rOo Tena B mporpamme ANSYS : yueGHoe mocobue / A.
MeTOMIIECKe C. IlaBno. — Cankt-IletepOypr : BI'TY "Boenmex" um.
a ObC J1.®. Yerunona, 2014. — 34 c. — ISBN 978-5-85546-825-0.
mocooust st .
2 . M30aTeIbCTBA — TexcT : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
CaMOCTOSITEIIbHOM
a6OTHI CTyIeHTa Jlanb oubauoreunas cucrema. — URL:
P https://e.lanbook.com/book/63695 (nara oOpameHus:
08.05.2025). — Pexxum moctyna: 1yisi aBTOPH3.
[10J1b30BaTEIICH.
banmukosa, U. A. Kommneke ANSYS: ananu3 ycTroiunMBoCTH
KOHCTPYKIMH : yueOHoe nocodue / U. A. banmukosa, M. A.
MeTtoauuecKue SEC Jleran, K. A. MareeB. — HoBocubupck : HI'TY, 2017. — 66
Mocooust st c. — ISBN 978-5-7782-3383-6. — TeKcT : 37eKTpOHHBIH //
3 . M30aTEIIbCTBA
CaMOCTOATENBHOU o Jlanb : anekTpoHHO-O0MONMHMoTeyHas cucrema. — URL:
paboTHI CTyIEHTA https://e.lanbook.com/book/118128 (nara obparmenus:
08.05.2025). — Pexxum poctyna: 1uist aBTOPU3.
[10JIb30BaTEIICH.
bpeiTkoB, E. B. Unciiennoe MoaennpoBaHue IPOYHOCTHBIX
3anad B cpene ANSYS : yuebnoe nocobue / E. B. BpbITkOB.
Mertoauueckue — Cankr-IlerepOypr : BI'TY "Boenmex" um. [1.®.
ObC .
0COOUS ISt YctunoBa, 2022. — 40 ¢. — TekcT : anexTpoHHbIi // JIaHs :
4 . 13/1aTeIbCTBA
CaMOCTOSITEILHOU Mame PIIEKTPOHHO-O0MOIMoTeyHas cuctema. — URL:

pa6OTLI CTYACHTA

https://e.lanbook.com/book/382265 (nara obparieHus:
08.05.2025). — Pexwum noctymna: /i aBTOpU3.
[10JIb30BATEIICH.

CIIPAaBOYHBIX CUCTCM:

IlepeueHs MCNIONIB3yEMOTO IPOrPAMMHOIO 00OECTICUEHHUS:

N —

Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX




1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

Ne OcHoBHOE 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
Bun zanstuit a ;{ MpeyCTaHOBIEHHOE IPOrpaMMHOE 00ecTIeUeHHE, UCIIOIb3yEeMOe s
al Pa3IUYHBIX BUJOB 3aHATHHA

Kiacc BBIUMCIIUTENLHON TEXHUKH, OCHAIIICHHBIN coBpeMeHHbIMHE [TK.
[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, NASTRAN,
ANSYS

[IpakTnueckue 110
3aHATHUSL U CEMUHApHI [(2)




